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13 Conclusions 

13.1 Introduction 

The following sections summarise the main conclusions arising from the Environmental Impact
Assessment of the Gwynt y Môr project. This concluding chapter is intended to present a brief summary of
the project balancing the need for Gwynt y Môr, against the potential environmental effects of the
construction, operation and decommissioning of the project in terms of its potential effects (be they
adverse or positive) on the physical environment, the biological environment and the human environment. 

As is appropriate for the assessment of renewable energy projects, the potential benefits of Gwynt y Môr
in terms of the offset of greenhouse gas emissions and the supply of clean electricity from a sustainable
and renewable source are also described, providing the balanced EIA view required by Regulators and
stakeholders.

It is noted that a realistic ‘worst case’ approach has been taken for the EIA. This approach follows the
principles established by the Rochdale cases and allows for the development of a ‘Rochdale Envelope’ in
order to define the most substantial likely effects on the environment. An assessment of the likely
maximum effect is therefore presented whilst allowing the required flexibility to both developer and
regulator in finalising the project design. This provides further security in the knowledge that the
environmental impact of the development will be no greater than that set out in this ES and may in fact be
notably less than is suggested by the ‘worst case’ assessments.

13.2 The main conclusions of the Gwynt y Môr EIA

The following sections present the main conclusions drawn from Chapters 1 to 12 of this Environmental
Statement.

13.2.1 The Proposed Development

Gwynt y Môr is located in Liverpool Bay 13-15 km off the North Wales coast, and 18 km from the Wirral.
The project area extends from Prestatyn in the East to Penrhyn Bay in the West. Gwynt y Môr, as defined
by the Crown Estate lease, occupies an area of approximately 124 km2.

Gwynt y Môr will feature between 150 and 250 modern, efficient wind turbines with a maximum project
capacity of 750 MWe. As a basis for the EIA and consenting process three layout scenarios have been
developed showing the likely minimum and maximum numbers and dimensions of turbines:

layout scenario 1: 250 x 3 MW class turbines
layout scenario 2: 147 x 3 MW and 47 x 5 MW class turbines (219 total)
layout scenario 3: 150 x 5 MW class turbines.

These three layout scenarios have formed the basis for the description of the main offshore components
and are considered to provide a realistic range within which the final project design will fall. 

It is anticipated that the construction of Gwynt y Môr will commence during 2008. Onshore construction is
expected to take up to 2 years, and offshore construction up to 3 years depending on the method of
construction used, the availability of construction vessels and the weather encountered. 

The main offshore components of Gwynt y Môr will comprise:

up to 250 wind turbines and towers
up to 250 foundations for the wind turbines
up to 4 offshore substations
power cables between the turbines, between turbines and substations and cables from the wind farm to the
shore
up to 2 pipeline crossings
up to 5 meteorological masts 
scour protection where appropriate
ancillary equipment.

The wind turbines installed at Gwynt y Môr will be of a modern, quiet design incorporating three rotor blades
attached to a nacelle housing containing the generator, gearbox, and other operating equipment on top of
tubular support towers. The final selection and design of the wind turbine foundations and support structures
for Gwynt y Môr will be determined as part of the construction contract and procurement process.
However the following are under consideration: monopile, multipile, gravity base, and suction caisson.

During the construction phase, an exclusion zone around the construction activity will be required for
safety reasons of those on site and other sea users. This will be achieved by applying for safety zones
around the offshore structures under the provisions of the Energy Act 2004.

The onshore components of the development comprise:

onshore cabling from the beach landfall to the onshore substation site
the onshore substation
temporary construction laydown yards
other associated works.

The onshore substation collects the power generated by Gwynt y Môr. The onshore substation will be
located at a site to the south of the St Asaph Business Park. Several possible layouts for the substation at
this location are being considered and have been assessed.

During the operational phase of Gwynt Môr, there will be a need for small safety zones around each
offshore structure (with a radius of 75 metres). These will be applied for under the provisions of the Energy
Act 2004 and will ensure the safety of other sea users whilst avoiding any damage to the underwater
infrastructure, particularly the subsea cables where they enter the turbine structures.

Gwynt y Môr will be configured to operate with minimal day-to-day supervisory input (with the exception of
routine maintenance work). Turbines will be controlled by local microprocessor controls which are in turn
monitored by a centralised Supervisory Control And Data Acquisition system (SCADA). Should a turbine
develop a fault, this can usually be diagnosed remotely and the turbine shut down automatically for safety
purposes.

npower renewables will ensure that the primary concern is the health and safety of all personnel during all
phases of the project. All onshore and offshore construction operations will comply with all relevant
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Government policy has clearly and consistently highlighted the vital role of wind energy as a key source of
renewable energy in helping to meet the targets set out and in particular the role that offshore wind farms
are expected to play in providing the required renewable energy capacity. Diversification of the UK energy
supply through the development of renewable sources such as offshore wind farms can bring additional
benefits in terms of the security of energy supply and could provide a basis for the development of new
industries.

13.2.3 Summary of the environmental impact assessment process

The baseline conditions for the physical, biological and human environment in the vicinity of Gwynt y Môr
have been comprehensively described in Chapters 5 to 7 of this Environmental Statement. The potential
adverse and positive effects of the Gwynt y Môr Offshore Wind Farm have subsequently been addressed
in Chapters 9-12 of this ES. This assessment has considered the construction, operation and
decommissioning of the project. 

The residual impacts identified through the EIA process are detailed in the following summary sections.
The detailed impact assessments are presented in Chapters 9 to 12, including the detailed mitigation and
monitoring programmes set out to manage or monitor the potential environmental impacts that might arise
as a result of Gwynt y Môr. The assessment has been conducted separately in relation to the offshore and
onshore components of the project. 

13.2.4 Potential effects of Gwynt y Môr as a source of renewable energy

1 The generating capacity represented by the Gwynt y Môr project has the potential to make a positive 
contribution to the electricity demands of the UK which is considered to be highly significant.

2 The project provides a Positive contribution to tackling the issue of climate change in the UK through the
potential reduction of greenhouse gas emissions that might otherwise be produced in the generation of
the equivalent capacity from fossil fuel based technologies.

3 Gwynt y Môr has the potential to make a Positive contribution to the establishment of a major new
offshore industry which Britain is well placed to lead which this assessment considers to be of Moderate
significance.

4 The project could make a Positive contribution to meeting UK local and national government targets in
association with the development of other renewable technologies which is considered to be of potentially
High significance.

5 Gwynt y Môr represents one of the largest Round 2 projects at a generating capacity of 750MWe and in
itself will contribute circa 0.6% of total UK energy needs, which equate to a 6% contribution towards the
2010 renewable generation target. This is considered to be Highly significant.

13.2.5 The potential effects of the offshore components on physical processes

1 Enhancement to suspended sediment concentrations will be relatively small in magnitude when
compared to the existing conditions, temporary in duration and relatively localised. Effects are considered
to be of Negligible significance. 

2 The potential for scour around the buried cables will mitigated through appropriate burial and is
considered to be of Negligible significance.

legislation and guidance. All project work will follow npower renewables corporate health and safety policy,
strengthened by the experience gained from the construction of North Hoyle and the extensive npower
renewables generation portfolio.

13.2.2 The need for Gwynt y Môr

The need for renewable energy projects such as Gwynt y Môr is being driven primarily by the need to
combat the effects of climate change, brought about by the effects of greenhouse gas emissions (such as
carbon dioxide) which is leading to global warming.

The international community's collective response to climate change is embodied in the United Nations
Framework Convention on Climate Change. Established at the 1992 UN Conference on Environment and
Development which was held in Rio, the Convention sets out an overall framework for intergovernmental
efforts to tackle the challenge posed by climate change. Following on from the 1992 convention, the
‘Kyoto Protocol’ was adopted by the member states in 1997, and ultimately became legally binding in
February 2005 following ratification by Russia. This Protocol sets targets and timetables for reducing
greenhouse gas emissions from developed countries, with the initial, legally-binding commitments on
reductions due by 2008–2012.

The Commitment for the European Union as a whole is to reduce emissions by 8% by 2012, and then by a
further 1% per year from 2012 to 2020, with a long term goal of a 70% reduction on 1990 levels (European
Commission, 2002).

In March 2000, the UK Government launched its draft Climate Change programme. This programme is
designed to meet the UK’s commitments under the Kyoto protocol to cut greenhouse gases by 12.5% by
2008–2012 with a cut in CO2 of 20% by 2010, relative to the 1990 baseline levels. In seeking to achieve
these targets and reverse the trends of climate change, the UK Government is committed to supplying
10% of UK electricity from renewable sources by 2010, 15% by 2015 and with an aim of supplying 20% of
all electricity from renewable sources by 2020.

To reach the targets for 2010 alone, the rate of build of new renewable plant will need to be of the order of
1250 MW a year for the next seven years, and yet by 2003 only 1200 MW of all renewables excluding
hydro-electric had been installed in the UK. There is a consensus that both onshore and offshore wind will
need to play a major role if the targets are to be met. 

The Welsh Assembly Government endorses and supports offshore wind and recognises its importance in
contributing to the achievement of Welsh renewable energy targets. The Welsh Assembly Government
policy calls for “a dynamic renewable energy industry” in Wales and has set targets for renewable energy
supply of 4 TWh by 2010 which is likely to equate to around 10% of Welsh electricity consumption at that
time, and for 7 TWh by 2020.

The UK has potentially the largest offshore wind resource in the world combined with relatively shallow
waters. The UK has been estimated to have over 33% of the total European potential offshore wind
resource – enough to power the country nearly three times over. The Round 2 offshore wind development
process, of which Gwynt y Môr is a major part, has identified 15 sites for development representing a
potential total of up to 7.2 GW of electricity generating capacity, equivalent to 7% of UK supply. The
continued development of offshore wind farms, therefore, will represent a major contribution towards the
Government's 2015 target for renewable generation. 
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3 Scour around the offshore structures will be monitored and where necessary will be mitigated through the
use of scour protection and is therefore considered to be of Low significance.

4 The effects on the magnitude or direction of the prevailing sediment transport regime are of Negligible
significance.

5 Effects on the far field wave regime are considered to be negligible to Low significance.
6 Impacts on water quality will be appropriately managed and are considered to be of Negligible

significance. 

13.2.6 The potential effects of the offshore components on the biological environment 

1 The impacts on benthic habitats arising through construction of the offshore structures or as a result of
scour effects are considered to be Negligible. The feet of jack-up rigs could also physically disturb the
seabed habitats, and their ongoing use through the operational phase is considered to be of Low
significance.

2 The physical disturbance to seabed and intertidal habitats as a result of cable installation is assessed to
be of Low significance.

3 The potential for the offshore structures and associated scour protection to provide new surfaces for
colonisation promoting habitat and species diversity is considered to be a positive effect which is
assessed to be of Low significance.

4 Impacts of the installation of the offshore structures on fish and/or shellfish habitat are assessed to be of
Low significance.

5 The potential impacts of cable installation on fish and shellfish habitats are assessed to be of Low
significance. 

6 The effects of increased suspended sediment concentrations and spoil disposal on the fish and shellfish
populations and key habitats of Liverpool Bay are assessed as being of Low significance. 

7 Noise effects on fish species resulting construction or decommissioning activities at Gwynt y Môr are
assessed as being of Low to Moderate significance when considering piling activities, with suitable
mitigation set out in this respect.

8 Potential electromagnetic field effects on fish arising from the subsea cables are considered to be of
Negligible to Low significance for most species, but of potentially Moderate significance for
elasmobranch species. A programme of mitigation, further research and monitoring are set out in this
respect potentially reducing this residual effect to Low to Negligible. 

9 A series of mitigation measures have been set out which will ensure that the effects of noise on marine 
mammals arising from piling operations would be of Low to Moderate significance.

10 The potential impact of noise generated by construction or decommissioning activities interfering with the
behavioural use of sound by marine mammals is considered to be of Low significance. 

11 Impacts on marine mammal prey and feeding as a result of noise generated during construction or
decommissioning activities is assessed to be of Low significance.

12 The effects of construction, maintenance or decommissioning vessels on marine mammals are
considered to be of Low significance.

13 The impact of electromagnetic fields produced by the Gwynt y Môr cables on marine mammals is
considered to be of Negligible to Low significance. 

14 The loss of benthic habitat is considered to be of Low significance for key bird species such as common
scoter. 

15 Disturbance to birds caused by the construction, maintenance or decommissioning activities is considered
to be of Low significance. 

16 Displacement effects on species such as red-throated diver, cormorant, shag, common scoter and terns
are considered to be of Low significance. Effects on other species including fulmar, kittiwakes and other
gulls are considered to be of Negligible to Low significance. Displacement effects on gannet, manx
shearwater and possibly auks are also considered to be Low significance. 

17 The presence of Gwynt y Môr will not significantly affect the movement of common scoter, red-throated
diver or terns so that barrier effects for this species are assessed to be of Low significance. Barrier effects
on other seabirds such as manx shearwater and gannet are also considered to be of Low significance. 

18 Collision risk for birds arising from Gwynt y Môr is considered to be of Low significance even under storm
conditions, given the very low flight height of most of the birds recorded and the distribution of the main
populations.

19 The assessment of the potential effects on conservation, including the ‘proposed’ SPA in Liverpool Bay
has concluded that any potential effects on designated conservation sites in or around Liverpool Bay will
be of Low significance.

20 Effects on rare or protected marine species is assessed to be of Low to Negligible significance. 

13.2.7 The potential effects of the offshore components on the human environment

1 Gwynt y Môr will result in capital expenditure and effects on the local, regional and national economies.
Two scenarios have been developed based on experience from Round 1 offshore construction projects.
Using a central case of these scenarios it has been predicted that circa 9% of the total contract value could
be sourced locally, with a total expenditure in the UK of circa 66% of the total contract value. This represents
a significant Positive contribution to the regional economy. 

2 The construction of Gwynt y Môr will have a Moderately significant Positive impact on local employment
levels. The decommissioning process will have a Positive impact of Low significance to the employment
levels in the local impact area. The construction phase is predicted to create approximately 1,180
permanent full time equivalent jobs in the UK including around 140 locally. 

3 The operation of Gwynt y Môr will result in a Positive impact of Moderate significance for employment
levels in the local area, through the creation of circa 124 jobs either directly or indirectly. 

4 A survey of local businesses indicates that many believe that the development of Gwynt y Môr will present
opportunities for supply chain development, cluster development and diversification of the local economy.
This is assessed as being a potentially Positive impact of Low to Moderate significance. 

5 Effects on offshore recreational activities during the construction and decommissioning stages are
assessed to be of Negligible to Low significance.

6 Effects on recreational activities during operation of the wind farm are predicted to be of Negligible
significance as it is expected that yachting, diving and recreational angling will all be able to continue
within the operational wind farm.

7 Effects on amenity use and tourism business as a result of cable installation at the beach landfall are 
assessed to be of Low significance. 

8 Effects of the construction, operation and decommissioning of Gwynt y Môr on the local tourism industry is
considered to be of Negligible significance based on the views expressed by tourist visitors during a
number of independent surveys. The assessment has concluded that the presence of offshore wind
farms, visible from the North Wales or Wirral coasts, is likely to have little or no effect on the attractiveness
of the area to tourist visitors.
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9 The assessment of the potential effects of the construction, operation and decommissioning of Gwynt y
Môr on shipping and navigation has identified a number of potentially significant impacts. These include
an increased risk of collision in the shipping lanes to the north of the project area. However, in all cases a
series of mitigation has been set out which is considered to reduce the risk to shipping and navigation to
an acceptable level, adjudged to be of Low significance.  

10 The influence of Gwynt y Môr on the existing aids to navigation will be subject to a detailed review as part
of the navigational mitigation and as a result the potential impacts are considered to be of Low significance.

11 Gwynt y Môr will under certain circumstances have an affect on the operation of ship-borne radar
systems. This potential effect has been considered throughout the navigational assessment and in
developing the mitigation referred to above. It is noted that some mitigation is available that would reduce
the influence of the turbines on radar systems.

12 Impacts on marine radio and navigation systems are considered to be of Low significance. 
13 The effect on emergency rescue services operating within or adjacent to the project area is considered to

be of Moderate significance. This is in recognition of the constraints the wind farm could impose on the
use of helicopters in search and rescue activities. It is noted that mitigation may be possible in this respect
through the amendment of the existing emergency response strategy within the wind farm. 

14 The construction or decommissioning of Gwynt y Môr, including the activity of works vessels, could disrupt
normal fishing patterns for the small, locally-based commercial and recreational fishing vessels. Mitigation
has been set out in this respect and the potential effect is therefore considered to be of Low to Moderate
significance.

15 Installation of the export cables will have limited effects on the existing patterns of fishing activity and is
assessed as being of Low significance.

16 The influence of suspended sediment on fish behaviour is considered to be of Low significance with
regard to the potential effects on associated fisheries.

17 The potential effect of debris or spoil deposited on the seabed during construction or decommissioning is
considered to have a potentially significant effect on fishing activity. Mitigation and monitoring in this
respect is set out and as a result this effect is considered to be of Low significance.

18 During the operational phase, the potential exclusion of the set net fishery pursued by three local vessels
from North Wales, should these fishermen choose not to continue fishing within the project area, is
considered to be of High significance, particularly during the spring/summer months. Effects on other
fishing activity are considered to be of Low to Negligible significance, with potentially Positive benefits
for potting and recreational fishermen.

19 Operational vessel movements are assessed to be of Low significance with regard to commercial fishing
activity.

20 The decommissioning of Gwynt y Môr is considered likely to reverse the predicted impacts on commercial
and recreational fishing arising from construction and operation.

21 The predicted effects on commercial fishing, specifically for the three locally based set net fishermen, may
have economic consequences. 

22 The mitigation set out in respect of navigation and radar systems means that the potential impacts on the
operation of the BHP Billiton offshore oil and gas installations are considered to be of Negligible
significance and potentially beneficial. 

23 Gwynt y Môr could interfere with helicopter approaches to the Douglas oil and gas platform in poor
visibility and may have the potential restrict the ability of helicopters to climb clear of turbines under one
engine inoperative situations in certain wind conditions. npower renewables will continue to consult with
BHP Billiton, CHC-Scotia and the Civil Aviation Authority to resolve these potential effects.

24 A programme of mitigation and monitoring has been set out to ensure that adverse effects to the
maritime archaeological resource will be of Negligible to Low significance with the opportunity for
Positive effects to occur. Specific mitigation has been set out to safeguard the protected wreck of 
the Resurgam. 

25 The effects of construction noise on coastal populations, specifically from piling operations is predicted to
be of Negligible to Low significance. A programme of mitigation and monitoring has been set out to
ensure that effects at the closest coastal receptors remain within the limits set out by the relevant guidance.

26 Noise arising from the operation of the Gwynt y Môr turbines, in-combination with the other existing or
proposed offshore wind farms in Liverpool Bay, is predicted to be below the relevant guideline levels and is
considered to be of Negligible to Low significance.

27 The potential risk of unexploded ordnance within the project area is considered to be of Low significance. 
28 The potential visual effects of Gwynt y Môr have been assessed at 36 viewpoints around Liverpool Bay. At

the majority of these locations, visual effects are considered to be of insignificant, slight, slight to moderate
or moderate. The visual effect from Llandudno Promenade (near Conference Centre) is considered to be
of Moderate to Substantial significance. The visual effect from Graig Fawr is considered to be of
Moderate significance.

13.2.8 The potential effects of the onshore components

1 The a programme of mitigation has been set out in relation to the construction of the onshore substation
and associated works which will result in impacts on species or habitats of conservation interest which are
considered to be of Negligible to Low significance.

2 The opportunity for a Long-term Beneficial Impact exists by improving the nature conservation value
of the hedgerows by re-planting a variety of species of local provenance following installation of the
onshore cables.

3 The potential impact on drains and ditches of high local nature conservation value which support
species such as otter, water voles and red list breeding bird species is considered to be of Low
significance. 

4 A programme of mitigation has been developed which will ensure that impacts on known or potential
unknown features of archaeological interest during the installation or construction of the onshore
components will be of Low significance.

5 Visual impacts arising from the onshore cable installation will be of Slight Adverse significance, with a
programme of mitigation set out in this respect.

6 Potential visual impacts associated with the overhead line towers and onshore substation are considered
to be Slight to Moderate and adverse. Mitigation will reduce the visual impact an acceptable level of
Slight adverse significance.

7 Noise impacts where cable installation occurs within 200 metres of dwellings located in quiet rural setting,
or within 50 metres of dwellings in more urban areas will be of Low significance, allowing for the mitigation
set out in this respect.

8 Mitigation will be applied during the construction of the onshore substation which will ensure that noise
impacts on nearby dwellings will be of Low significance.

9 The potential noise impact associated with construction traffic movement and road access and
improvement operations is assessed to be of Low significance.

10 Appropriate design of the onshore substation will ensure that noise impacts arising from the operation of
the substation will be of Low significance.
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11 Impacts on the local traffic network arising from the installation of the onshore cabling and construction of
the onshore substation and associated works will be of Low significance, allowing for the mitigation that
has been set out in this respect.

12 The impact on amenity use resulting from the installation or removal of the onshore cables at the beach
landfall and across country to the onshore substation is assessed to be of Low significance. Effects on
amenity use of footpaths or bridleways may be subject to some localised and temporary disruption; this is
considered to be of Negligible to Low significance. 

13 Mitigation has been developed in order to ensure that the flood risk that might result from the installation of
the export cables below the coastal defence will be of Negligible significance.

14 The construction of the onshore components will result in permanent land-take but this is considered to be
of Low significance given the relatively low-quality nature of the land occupied.

13.2.9 The potential cumulative and in combination effects

In addition, the potential for cumulative effects arising as a result of Gwynt y Môr acting in-combination
with other existing or proposed plans, projects or activities have been considered in relation to the
physical, biological and human environments and covering both offshore and onshore aspects of the
project. In almost all cases, such effects are considered to be insignificant as a result of the spatial or
temporal limitations of the site-specific impacts or as a result of the site-specific mitigation and
management that has been set out in relation to Gwynt y Môr. For example, no significant cumulative
effects are anticipated in relation to bird populations, marine mammal species or sites of nature
conservation interest (including those designated under European wildlife legislation).

However, additional, potential cumulative effects have been identified in a limited number of cases, which
are summarised as follows:

1 Gwynt y Môr will act in-combination with the other existing and proposed offshore wind farms in the
eastern Irish Sea and elsewhere around the UK coasts. These projects will make a significant cumulative
contribution to the provision of clean, sustainable and renewable electricity, the reduction of the emission
of greenhouse gases and to meeting UK Government and regional policies. 

2 Cumulative socio-economic benefits may also arise as a result of the multiple offshore wind farm
developments in the Liverpool Bay region which could bring significant benefits to the North Wales and
North West regions in terms of investment and employment opportunities. 

3 Potentially significant effects on offshore recreational activities could occur during the construction or
decommissioning phase where Gwynt y Môr acts in-combination with the existing shipping to the north of
the project area. For example, in the case where the construction safety zones mean that recreational
craft have to navigate within the busy shipping lanes to the north. However, mitigation and management of
this issue is set out which, when combined with the site-specific mitigation for navigation, will reduce the
significance of this effect to an acceptable level.

4 The potential effective exclusion of some commercial fisheries from the operational turbine array would
act in-combination with the range of other activities in Liverpool Bay to further reduce the area available for
some commercial fishing, most notably the set net fishery, but also possibly more mobile trawling
fisheries. This issue would be considered in developing the site-specific mitigation programme set out in
respect of commercial fisheries.

5 With regard to the cumulative visual impacts, the effects of Gwynt y Môr in-combination with North Hoyle,
Rhyl Flats and Burbo Bank Offshore Wind Farms has been considered in relation to the most recent

guidance from the DTI. In some cases, the cumulative effects are no less or greater than for the
assessment of Gwynt y Môr alone. In a number of cases, and based on the recent guidance, the
introduction of the Round 1 offshore wind farms, such as Rhyl Flats, is taken to reduce the sensitivity of the
existing seascape to Gwynt y Môr, so that the in-combination effects are less than those indicated by the
site specific assessment. One such case is at Llandudno.

13.3 Concluding statement 

The Environmental Statement demonstrates a strong need for the Gwynt y Môr Offshore Wind Farm as a
significant source of clean, renewable and sustainable energy for Wales and the North West of England.
The generation from the Gwynt y Môr project has the potential to satisfy the domestic electricity demand
of 500,000 homes, equivalent to over 40% of the domestic electricity demand in Wales.

Furthermore, the project is entirely consistent with the drive, direction and the strong commitments, made
as part of European and UK National Government policy. This is in respect of the need and desire to
combat the effects of climate change by seeking clean and sustainable sources of renewable energy
supply to meet 10% of UK demand by 2010 and 15% by 2015 as set out by UK Government. Such
commitments are also embodied in the policies of the National Assembly for Wales and reflected in local
planning guidance. 

Equally, it is clear that even where significant renewable energy projects are required, desired and form
key parts of policy for the reduction of greenhouse gas emissions, these must be balanced by reasonable
environmental and social cost. The Environmental Statement has, therefore, investigated the potential
impacts of the scheme through a detailed EIA process.

The Gwynt y Môr EIA has identified a number of areas where potentially significant effects might arise.
These include potential effects on marine mammals due to noise during piling activities, potential effects
on the safety of navigation for commercial and recreational vessels, on the commercial fishing industry
(specifically North Wales based set net fisheries), the safety of operations at the BHP Billiton oil and gas
installations (specifically helicopter operations), and the seascape and visual effects at selected
viewpoints. However, in nearly all cases suitable mitigation is proposed which is adjudged to reduce or
manage the residual significance of these potential impacts to a level considered to be acceptable. 

Potentially significant visual impacts occur at a limited number of the viewpoints considered, notably at
Llandudno. It is noted, however, that when considered in-combination with the other offshore wind farms
in the region (notably Rhyl Flats) the significance of Gwynt y Môr on these viewpoints is reduced. In
addition, it is noted that visual impacts are generally considered to be a matter of subjective judgment.
Gwynt y Môr is positioned outside of the 13 km offshore exclusion zone imposed by the DTI in part in
seeking to reduce visual sensitivity to Round 2 projects. The western boundary of the Gwynt y Môr turbine
array has been also been amended by npower renewables in seeking to reduce potential impacts on the
Great Orme and Snowdonia. Independent surveys of the local populations seeking views on both North
Hoyle and Gwynt y Môr, suggest that the majority of the local population are supportive of both projects.

In relation to the benefits of the project, the Gwynt y Môr EIA has identified a number of potentially positive
impacts. Most significant amongst these are the contribution to reducing greenhouse gas emissions,
producing a clean sustainable source of energy, and contributing to the diversity and security of energy
supply, in line with UK Government policy. Positive impacts may also arise through the creation of jobs and
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the generation of investment in the local, regional, and national economies for marine animals through the
introduction of new structures suitable for colonisation and through the attraction of fish to the area. 

The environmental and social costs of the scheme have, generally been assessed to be of low
significance and at a level considered to be acceptable. Where potentially significant effects have been
noted suitable mitigation has been developed which will reduce the significance of those effects.  

In conclusion, the clear need for the Gwynt y Môr Offshore Wind Farm and the associated benefits that it
could provide, balanced by the low environmental and social costs of the scheme, suggests that Gwynt y
Môr should be subject to consenting for all aspects, but with due consideration of the mitigation and
monitoring developed through the EIA process and set out in detail in the preceding chapters. 
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AIS Air-insulated substation
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AONB Area of Outstanding Natural Beauty

AOSP Area of Special Protection
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ASCOBANS Agreement on the Conservation of Small Cetaceans of the Baltic and 
North Seas

ATSSD Air Traffic Services Standards Department

AWAC Acoustic Wave and Current

AWCSS All Wales Common Scoter Survey

BACI Before-After-Control-Impact

BGS British Geological Survey

BLW Broad-leaved Woodland

BMAPA British Marine Aggregate Producers Association

BMT British Maritime Technology

BOD Biological Oxygen Demand

BP Before Present

BRC Background Reference Concentration

BSAC British Sub-Aqua Club

BWEA British Wind Energy Association

CAA Civil Aviation Authority

CA Cruising Association

CA-OWEE Concerted Action on Offshore Wind Energy in Europe

CCBC Conwy County Borough Council

CCW Countryside Council for Wales

CDM Construction Design and Management

CEFAS Centre for Environment, Fisheries and Aquaculture Science

CFC Chlorofluorocarbon

CFCM Coastal Fisheries Conservation and Management 

CHA Competent Harbour Authority

CITES Convention on International Trade in Endangered Specis

CMACS Centre for Marine and Coastal Studies

COD Chemical Oxygen Demand

COLREG Collision Regulations

COWRIE Collaborative Offshore Wind Research into the Environment

CPA Closest Point of Approach

CPA Coast Protection Act

CPT Cone penetrometer test

DAP Directorate of Airspace Policy

DCC Denbighshire County Council

DCWW Dwr Cymru Welsh water

Defra Department for Environment, Food and Rural Affairs

DETR Department of the Environment, Transport and the regions

DfT Department for Transport

DGA Dissolved Gas Analysis

DoE Department of the Environment

DP Dynamic Positioning

DTI Department for Trade and Industry

EAS Environmental Advisory Service

EC European Commission

ECDIS Electronic Chart Display Information systems 

EIA Environmental Impact Assessment

EISDG East Irish Sea Developers Group

EM Electromagnetic

ES Environmental Statement

ESA Environmentally Sensitive Area

ETSU Energy Technology Support Unit

ETV Emergency Towing Vessel

FAD Fish Aggregating Device

FEPA Food and Environment Protection Act

FLO Fisheries Liaison Officer

FLOW Fishing Liaison with Offshore Wind

FLR Fisheries Liaison Representative

FSU Fisheries Statistical Unit

FTE Full-time Equivalent

GBS Gravity Base Structure

GIS Gas-insulated substation

GIS Geographic Information System

GLA General Lighthouse Authority

GMDSS Global Maritime Distress and Safety System 

GPS Global Positioning Systems

GRC Geological Conservation Review

GSA Guide to Seascape Assessment

GtC Gigatonnes of carbon

GVA Gross Value Added

GW Gigawatt

ha Hectare

HAT Highest Astronomical Tide

HCFCs Hydrochlorofluorocarbons

HDPE High-density Polyethylene

HDTAGWQ Habitats Directive Water Quality Technical Advisory Group

HF High Frequency

HGV Heavy Goods Vehicle

HSE Health and Safety Executive

HW High Water

IALA International Association of Lighthouse Authorities

IMO International Maritime Organisation

IPCC Intergovernmental Panel on Climate Change

ISQG Interim Sediment Quality Guidelines

JNCC Joint Nature Conservation Committee  

km kilometre

kWh kilowatt hour

LAT Lowest Astronomical Tide

LBAP Local Biodiversity Action Plan

LF Low Frequency

LGV Light Goods Vehicle

LLA Local Landscape Areas

LV Low Voltage

m metre

MAB Man and Biosphere

MAFF Ministry of Agriculture, Fisheries and Food

MARPOL International Conventions for the Prevention of Pollution from Ships 

Abbreviations
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MCA Maritime and Coastguard Agency

mCD metres, relative to Chart Datum

MCEU Marine Consents and Environment Unit

MDHC Mersey Docks and Harbour Company

MDPE Medium-density Polyethylene

Met Office Meteorological Office

MF Medium Frequency

MHWM Mean High Water Mark

MHWS Mean High Water Springs

MIPPS Ministerial Interim Planning Policy Statement

MNR Marine Nature Reserve

MoD Ministry of Defence

MPA Marine Protection Area

MRCC Maritime Rescue Co-ordination Centre

MRSC Maritime Rescue Sub-Centre

MSL Mean Sea Level

MW Megawatt

MW Microwave

NATS National Air Traffic Service

NCR Nature Conservation Review

NERC National Environment Research Council 

NERI National Environmental Research Institute

NFFO National Federation of Fishermen’s Organisations

NGO Non-governmental Organisations

NGT National Grid Transco

nm Nautical Mile (1 nm = 1,852 metres)

NMMP National Marine Monitoring Programme

NNR National Nature Reserve

NOREL Nautical and Offshore Renewables Energy Liaison

NTM Notice to Mariners

NWNWSFC North Western and North Wales Sea Fisheries Committee

OBS Optical Back-Scatter

ODPM Office of the Deputy Prime Minister

ORCU Offshore Renewables Consents Unit

OREI Offshore Renewable Energy Installations

OSI Oil Storage Installation

OSL Optically Stimulated Luminescence

OSPAR International convention addressing all sources of Pollution which might affect the
Maritime Area 

OWF Offshore Wind Farm

PAH Polyaromatic Hydrocarbon

P&O Peninsular and Oriental Steam Navigation Company

PCB Polychlorinate Biphenyl

PCP Pollution Control Plan

PEL Probable Effects Level

PIU Performance and Innovation Unit

POL Proudman Oceanographic Laboratory 

PPW Planning Policy Wales

PSA Particle Size Analysis

PTS Permanent Threshold Shift

RAG Research Advisory Group

RBL Radio Broadcast Link

REZ Renewable Energy Zone

RNLI Royal National Lifeboat Institution

ROC Renewables Obligation Certificate

ROFI Regions of Freshwater Influence

RO/RO Roll-on/Roll-off

ROV Remotely Operated Vehicle

RSPB Royal Society for the Protection of Birds

RTC Rhyl Town Council

RYA Royal Yachting Association

SAC Special Area of Conservation

SAR Search and Rescue

SCADA Supervisory Control and Data Acquisition

SCR Seabird Colony Register

SEA Strategic Environmental Assessment

SEMP Site Environmental Management Plan

SF6 Sulphur Hexafluoride

SFC Sea Fisheries Committee

SFF Scottish Fishermen’s Federation

SFI Sea Fisheries Inspectorate

SMA Sensitive Marine Area

SMRU Sea Mammal Research Unit

SOLAS Safety of Life at Sea

SPA Special Protection Area

SSC Suspended Sediment Concentration

SSSI Site of Special Scientific Interest

STATCOM Static Reactive Power Compensator

STC Sensitivity Time Control

STCW Seafarer’s Training, Certification and Watchkeeping

SUDS Sustainable Drainage Systems

SVC Static Var Compensator 

SWAN Simulating Waves in the Nearshore (wave model)

TAN Technical Advice Note

TCPA Town and Country Planning Act

te Metric Tonne

TEL Threshold Effects Level

THLS Trinity House Lighthouse Service

TOC Total Organic Content

TPOD Towed Porpoise Detector

TTS Temporary Threshold Shift

TWh terrawatt hour

UDP Unitary Development Plan

UHF Ultra-High Frequency

UK United Kingdom

UK CCP UK Climate Change Programme

UKCIP UK Climate Impacts Programme

UKHAP UK Habitat Action Plan

UKHO United Kingdom Hydrographic Office

UKSRR United Kingdom Search and Rescue Region

UNCLO United Nations Convention on the Law of the Sea

UNESCO United Nations Educational, Scientific and Cultural Organisation

UPS Uninterruptible Power Supply

UPVC Unplasticised Polyvinylchloride

VAW Visual Assessment of Wind Farms

VHF Very High Frequency

VTS Vessel Traffic Services

WDA Welsh Development Agency

WFD Water Framework Directive

WHO World Health Organisation

WSI Written Scheme of Investigation

WT Wildlife Trust

WTB Wales Tourist Board

WTG Wind Turbine Generator

WWF World Wide Fund for Nature

WWT Wildfowl and Wetlands Trust

ZTV Zone of Theoretical Visibility
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Acoustic impact model Conceptual and numerical models that compute how sound
travels through the water, taking into account variables such as water temperature, salinity,
bottom topography, etc.

Acoustic masking Loss of perception of one sound source because of another louder
source.

Airborne noise Noise radiated directly from a source, such as a loudspeaker or machine,
into the surrounding air.

Algae Chiefly aquatic, one-celled or multicellular plants without true stems, roots and
leaves. 

Alien species Species that do not naturally occur within an area and that have usually
arrived in an area as a result of human intervention.

Alluvium Sedimentary material deposited by flowing water.

Ambient noise The totally encompassing noise in a given situation at a given time; it is
usually composed from many sources, near and far.

Amphipods small, prawn like crustaceans 

Anadromous Fish that hatch rear in fresh water, migrate to the ocean to grow mature and
migrate back to fresh water to spawn and reproduce.

Anthropogenic Of human origin or cause.

Audibility The ability of a sound to be heard: a subjective criterion for setting limits to noise
levels.

A-weighting Weighting of the audible frequencies designed to reflect the response of the
human ear to noise. The ear is more sensitive to noise at frequencies in the middle of the
audible range than it is to either very high or very low frequencies. Noise measurements are
often A-weighted (using a dedicated filter) to compensate for the sensitivity of the ear. 

Background Noise Level Defined in BS 4142 as the LA90 of the residual noise (see
under residual noise).

Baleen Whales/mysticetes Filter feeding whales that use baleen plates to filter out food
items from water.

Beam trawling Bottom trawl that is kept open laterally by a rigid beam. Each end of 
the beam is attached to the apex of a roughly triangular metal ‘trawl head’ or ‘shoe’ ca
0.5–0.75 m high.

Beaufort force a number denoting the speed (or strength) of the wind according to the
Beaufort wind scale

Bedload Sediment or other material that slides, rolls or bounces along a stream or channel
bed of flowing water.

Before Present (BP) The time of an event relative to the present day.

Benthos/benthic Relates to the habitats and species assemblage on the sea floor.

Biotope small area with uniform biological conditions (climate, soil, altitude etc.)

Broadband A noise containing a wide range of frequencies.

Broadleaved woodland Wooded land on which more than 75% of the tree crown cover
consists of broad leafed species.

Bubble curtains The use of bubbles i.e. from a bottom-resting bubbler manifold supplied
with compressed air, around a marine construction site to reduce the velocity and
attenuation of acoustic waves.

Catadromous refers to fishes that migrate from fresh water to salt water to spawn or
reproduce.

Cephalopod A mollusc having a distinct head with prehensile and locomotive organs
attached e.g. octopus, squid 

Cetacea Order name for all species of whales, dolphins and porpoises. The common use
of this term is cetacean.

Circa littoral The region dominated by sessile animals, found below the algal zone. 

Clupeids Fish of the herring family Clupeidae e.g., herrings, sardines.

Cone penetrometer test CPT measurements can be used to delineate soil types and soil
permeability. 

Crustacea A group of small animals with two pairs of antennae and a calcium carbonate
exoskeleton e.g. crab, lobster.

dBA Decibels A-weighted.

dBht (species) Perceived hearing threshold levels for various marine species, which are
suitable for investigating the characteristics of underwater noise and for estimating the
behavioural response.

Decibel Units of sound measurement and noise exposure measurement.

Demersal Marine life found at or near the sea bed.

Devensian The last glacial period (or Ice Age) of the Pleistocene in Britain, between about
80,000 years ago and 10,000 years ago. 

Diadromous Organisms that migrate between fresh and salt water.

Diatom Major group of phytoplanton whose cells are enclosed in shells.

Dinoflagellate Single celled Algae, mainly marine and often with a cellulose shell.

Dolphin A water mammal with a long snout that is a small member of the whale group. 

Drifting ship scenario A situation in which a vessel (ship, boat or other waterborne craft)
has lost the ability to control its speed and direction (e.g. loss of power) and its progress is
determined by the effect of the wind, tide and current.

Echolocation Location of objects and surfaces by sensing the reflection of sounds.

Elasmobranch Fish with cartilaginous, non bony skeleton, e.g. sharks.

El Nino A major warming of the equatorial waters in Pacific Ocean. El Nino events usually
occur every 3 to 7 years, and are characterised shifts in normal weather patterns. 

Enteromorpha A strand like or tubular green algae.

Ephemeral An organism that has a short life cycle.

Epi-benthic On top of the seabed.

Epifauna Organisms living on a surface e.g. the bay bottom or submerged leaves of a
rooted aquatic plant.

Equivalent continuous sound pressure level (LAeq, t) A measure of the average sound
pressure level during a period of time, in dB(A) weighted.

Eulittoral The marine intertidal zone subject to wave action

Eustatic change Sea level changes that affect the whole Earth.

Frequency (Hz) The pitch of the sound, measured in Hertz.

Fundamental frequency The lowest natural frequency of a vibrating system.

Gadoids Fish of the family of Cod, includes haddock, and hake.

Gravity base A large diameter steel or concrete base foundation, which relies on the
weight of the structure to ensure that horizontal loads will not cause any upward forces on
the base. Downward forces are resisted by the base bearing onto the seabed.

Greenhouse gas Any gas that absorbs infra red radiation in the atmosphere.

Groundborne Noise perceived by the sense of hearing that differs from noise in general
only insofar as it arrives in the space where is it heard as a result of propagation as vibration
(at acoustic frequencies) through the ground or through a structure.

Habituate Being accustomed or used to a potential disturbing stimulus such as vessel
noise.

Harmonic A signal having a repetitive pattern.

Hearing threshold shift Change in the intensity of the quietest sound that can be heard by
an individual. The change can be temporary and returns to normal or permanent resulting in
hearing loss.

Holocene A period of geological time extending from 10,000 years BP until present day.

Hydrophone Microphone that can be used underwater.

Hz Hertz The unit of frequency.

Impulsive noise Any type of single or repeated noise of short duration, e.g. the noise from
an explosion or the noise of a power press.

Index of Multiple Deprivation Measure of deprivation that takes into account a range 
of factors relating to income, employment, health, housing, access to services, and child
poverty.

Infaunal Relates to animals living within (sediment).

Infralittoral The algal dominated zone below low water mark.

Intertidal The zone between high and low tide.

Isopod Any of a large order of sessile-eyed crustaceans with the body composed of seven
free thoracic segments each bearing similar pair of legs.

Jack-up Barge A floating vessel that typically has between four and eight legs which can
lower its legs to the seabed and jack up to create a stable platform. 

J-tubes Steel tubes which run from the bottom a offshore wind turbines tower down the
support structure and bend outwards in a j shape, ending at the seabed in a wide bell-
mouth. J-tubes allow the inter-turbine cables to be fed into the main turbine support
structures and connected to the cables in the turbine tower. They are also used for cable
connections into the offshore substations.

LA eq Equivalent average sound level measured using the A weighting which is most
sensitive to speech intelligibility frequencies of the human ear.

LA max Maximum value of the A-weighted sound pressure level, measured using the fast
(F) time weighting in dB(A). 

Glossary
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LA90 This is the noise level that is exceeded for 90% of the measurement period and gives
an indication of the noise level during quieter periods. It is often referred to as the
background noise level and is used in the assessment of disturbance from industrial noise.

Leq See ‘Equivalent continuous sound pressure level’. 

Lichen An organism consisting of an outer fungal body enclosing photosynthetic algae.

Littoral drift The process by which sediment is transported along the shore.

Loudness The measure of the subjective impression of the magnitude or strength of a
sound.

Lowest Astronomical Tide The lowest level of tide that can be predicted to occur under
average meteorological conditions and under any combination of astronomical conditions.

Macrobenthic Benthic organisms (animals or plants) whose shortest dimension is greater
than or equal to 0.5 mm.

Megaripple A bedform which has its crestline orientated transversely normal to the
direction of the maximum tidal current and which has a wavelength of 1–10 m and a height
of 0.1 m to 2 m.

Monopile Welded steel tube foundation, which is driven and/or drilled vertically into the
seabed. They support the weight of the tower and turbine, primarily by using friction
between the pile walls and the seabed.

Multipile Foundation that typically consists of a large vertical steel tube located centrally
under the main turbine tower, supported by a three-leg frame of smaller steel tubulars.
Small diameter piles are driven through a pile sleeve at each leg and connected to the legs
using a grouted connection. The weight of the turbine and its support structure is resisted by
the friction between the sediment and the pile walls.

Noise spectrum A noise represented by its frequency components.

North Atlantic drift Oceanic current running west to east across the North Atlantic and
driven by the Gulf Stream. This current has a warming influence on the weather and
conditions of maritime northern Europe.

Octave The range between two frequencies whose ratio is 2:1.

Odontocete Group name for cetaceans that have teeth or vestigial (redundant and
diminutive) teeth.

Otter trawl A demersal trawl that is held open laterally by otter boards or ‘doors’.

Peak particle velocity Peak particle velocity is defined as ‘the maximum instantaneous
velocity of a particle at a point during a given time interval’, and has been found to be the
best single descriptor for correlating with case history data on the occurrence of vibration-
induced damage.

Pelagic Marine life found in the water column.

PH (Potential of Hydrogen) The logarithm of the reciprocal of hydrogen concentration in
gram atoms per litre; provides a measure on scale from 0 to 14 of the acidity or alkalinity of a
solution.

Phocoenidae Family name for the porpoises.

Phytoplankton bloom a high concentration of phytoplankton in an area caused by
increased reproduction.

Pilot whale Small dark coloured whale of the Atlantic coast.

Pinnipedia Group name for all species of seals, sealions and walruses. The common use
of this term is pinniped.

Planktonic Open water habitat. 

Porpoises Smallest of the toothed cetaceans and physiologically different based on skull
and dental (tooth) features, including spade-like teeth as opposed to simple conical teeth. 

Polychaete A type of marine worm.

Preservation by record The preservation of an archaeological site by recording it through
excavation, analysis, curation, and publication.

Quaternary The last two million years of geological time, comprising the Pleistocene and
Holocene glacial epochs. Estimates of the date of the beginning of the Quaternary vary
between 2.5 and 1.6 million years ago. 

RAMSAR site Wetlands designated by the contracting parties of the Ramsar Convention
for inclusion in the list of wetlands of international importance because they meet one or
more of the Ramsar criteria.

Rating level A noise index defined in BS 4142 and BS 7445, as the equivalent continuous
Aweighted sound pressure level during a specified time period, adjusted for tonal and
impulsive characteristics of the sound.

Red list Wetland site listed under the convention of wetlands adopted following an
international conference in Ramsar Iran 1971.

Red tide red coloration, usually of coastal waters, caused by large quantities of
microscopic organisms (generally dinoflagellates); some red tides result in mass fish kills,
others contaminate shellfish, and others produce no toxic effects.

Residual noise The ambient noise remaining when the specific is suppressed, defined in
BS41 42 and BS 7445.

Root mean square For the sound or vibration waveform the RMS value over a given
period is the square root of the average of the square of the waveform over that time period.

Ruderal Disturbed, weedy sites, pertaining to human  cultivation or disturbance.

Sand bank A submerged bank of sand near a shore or estuary mouth; can be exposed at
low tide.

Sand ribbon Elongate features of low relief, typically straight of slightly curved. Commonly
less than 10 m thick with widths of tens of metres.

Sand wave Asymmetric bedform (like underwater dunes) with crest commonly found in
sand wave fields although they can be found as isolated or randomly spaced. Sand wave
heights are generally between 3 m and 15 m with wavelengths of 30 m–500 m.

SCADA system A system control and data acquisition system which allows the remote
monitoring and control of plant such as wind turbines.

Sheet flow Flow that occurs overland in places where there are no defined channels, the
flood water spreads out over a large area at uniform depth – overland flow.

Sightability The chances of seeing a marine mammal during a survey.

Sightings indices Value estimating the number of animals seen per unit of effort spent
watching.

Soft start Commencement of noisy procedure with low energy release and building
gradually and uniformly to operational levels.

Sound exposure level (LAE) The total sound energy of a noise event compressed into a
unit time period, ie one second.

Sound power The sound energy radiated per unit time by a sound source, measured in
watts.

Sound power level Lw (SWL) Sound power measured on a decibel scale.

Sound pressure The fluctuations in air (or water) from the steady state pressure, created
by sound and measured in Pascal’s.

Sound pressure level (SPL) The basic measure of noise expressed in decibels,
referenced to 1µ (micro) Pascal (Pa) for underwater acoustics or to 20 µ Pa for in-air
acoustics. Usually measured with an appropriate frequency weighting, e.g. A-weighting for
in-air sound propagation.

Spatfall The settlement of fertilised shellfish larvae e.g. of oysters or mussels onto suitable
substrates.

Specific noise The particular component of the ambient noise, which is under
consideration or investigation, e.g. in connection with a planning application or noise
complaints; defined in BS4142.

Steady noise Noise from which the fluctuations in time are small enough to permit
measurements of average sound pressure level to be made satisfactorily without the need
to measure Leq using an integrating sound level meter (defined in BS4142)

Stratification Layering of the water column caused by differences in temperature or
salinity.

Sublittoral Below tide level, marine.

Subtidal The portion of tidal environment that lies below the level of mean low water for
spring tides. Normally it is covered by water at all stages of the tide.

Suction caisson Foundation Steel or concrete foundation similar to a gravity base (but
smaller in diameter) which relies on sediment within the caisson to ensure that horizontal
loads will not cause any upward forces on the caisson. Downward forces are resisted by
friction between the skirts and the sediment and the bearing of the top plate of the base onto
the seabed.

Suspended load A body of fine, solid particles, typically of sand, clay and silt the travels
with stream water coming in contact with the stream bed.

Taxon A taxonomic group of any rank.

Temporary threshold shift (TTS) The component of threshold shift which shows
progressive reduction with the passage of time, when the apparent source has been
removed.

Threshold of hearing For a given listener (or species) the lowest sound pressure level of
a particular sound that can be heard under specific measurement conditions.

Threshold shift The deviation, in decibels, of a measured hearing level from one
previously established.

T noise level The period in hours over which construction noise will be produced.

T-POD porpoise detector a static hydrophone unit that filters out and records all but the
clicks emitted by Harbour porpoises.

Tonal noise Sources sometimes contain pure tone components, which can be identified
as hums, whistles etc. The presence of these tonal components is sometimes considered to
add an extra, annoying, quality to the noise.

Turbidity Cloudiness of water caused by suspended particulate matter.

Vibration A to and fro motion; a motion which oscillates about a fixed equilibrium position.

Vibration dose value (VDV) The effect of building vibration on people inside buildings is
assessed by determining their vibration dose. Present knowledge indicates that this is best
evaluated with the VDV, as promoted through BS 6472. VDV defines a relationship that
yields a consistent assessment of intermittent, occasional and impulsive vibration, as well
as continuous input, and correlates well with subjective response. The way in which people
perceive building vibration depends upon various factors, including the vibration frequency
and direction. The VDV is given by the fourth root of the integral of the fourth power of the
acceleration after.

Wind masking The effect of offshore structures, such as wind turbines, resulting in a
decrease in wind downwind. 

Zone of theoretical visibility A term used to describe the area over which a development
can theoretically be seen. 
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